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Amendment to the Claims: 

This listing of the claims will replace all prior versions, and listings, of claims in the 
application. 

Listing of Claims: 



haying diffraction efficiency iip to app roximatel y 100% from photo-thcrmo- refractive 
(PTR) glasses, comprising Ihe steps of: 

nrovidin g a PTR glass blank having a total c ontamination with iron and heavy 
metals below 5 par ts per million: 

exposing the_PTR glass blank w ith a UV light source or other source of ionizing 
radiation to create precursors of nucleation centers which arc color centers and ions w ith 
changes in valc iicc^states; 

exposing the UV exposed PTR glass blank containing precursors of mjcleation 
center s with a high-power Visible light source jgeatc r than approximately 10 MW/c m^to 
decrease concen t ration of the precurso r s to decrease the r ate of crystallization at the 
developm ent stage thereby increasing a refractive index in the PTR glass after exposure 
to the visible lig ht t o record the hologram ; 

thermal treating the W-aftd Visibl e light exp osed PTR glass jgx poscd to both the 
UV and high-power Visible radiation to provide phase transformation depending o n an 
amount and a p ower d ensity of the hteh-powcr Visible radiation : end 



Claim 1 (Currently amended), 



A method of efficiently generating holograms 



?. 
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cooli ng the thermal tr e ated PTR ^lass to room temperature to p r ovide refract ive 
i ndex varia t ions according to the amount and the power density of the high-power Visible 
radiation; a nd 

restoring a thehologram from the exposed and thermal treated PTR glass by long 
wavelen gt h radiation . 



Claim 2 (Original). The method of claim 1 , wherein the source of ioni/.ing radiation 
is aUV light source. 



Claim 3 (Original). The method of claim 2, wherein the step of exposing with UV light 
source includes a range of approximately 280 to approximately 350 nm. 



Claim 4 (Original). The method of claim 2, wherein the step of exposing with the UV 
light source is approximately 325nm. 



Claim 5 (Original). The method of claim 2, wherein the step of exposing with Visible 
light source includes a range of approximately 450 to approximately 600 nm. 



Claim 6 (Origiual). The method of claim 2, wherein the step of exposing with a Visible 

m 

light source includes; approximately 532 nm. 
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Claim 7 (Original). The method of claim 1, wherein the step of exposing with a Visible 
light source includes: a high power source generating at approximately 10 megawatts/ 
cm 2 lo approximately 100 gigawatts/ cm 2 . 

Claim 8 (Original). The method of claim 7, wherein the high power source generates at 
approximately 100 megawatts/ era 2 . 

Claim 9 (Original). The method of claim 7, wherein the high power source generates at 
approximately 10 gigawatts/ cm 2 . 

Claim 10 (Original). The method of claim 1, wherein the step of generating a hologram 
includes the step of: 

generating a simple hologram having substantially planar surfaces of equal 
refractive index. 

Claim 1 1 (Original). The method of claim 1 , wherein the step of generating a hologram 
includes the step of: 

generating a complex hologram having substantially curved surfaces of equal 
refractive index. 

Claim 12 (Original). The method of claim 1, wherein the step of theimal treating 
includes the step of: 
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thermal treating the PTR glass in a temperature region ranging from 
approximately 480 to approximately 580°C for a period of from a few minutes to several 
hours appropriate for phase transformation, 

Claim 1 3 (Currently amended). A method of generating optical components from 
pholo-thermo-rcfractive (PTR) glasses, comprising the steps of: 

mpyiding a PTR gjagg blank having a to tal contam ination with iron and heavy 
metals below S parts per m illion; 

exposing the entire PTR glass blank w ith a UV ligh t having a waveleng th within 
t he limits of the TJV spectrum seare e to produce color centers ; 

exposing the UV exposed PTR glass with a high-power Visible light source for 
optical ex citation of the color centers to partially bleach the color centers to record the 
holog ram, the partial bleaching being non linear due to the high-po wcr Visible light 
exposure : 

thermal treating the UV and Visible light exposed PTR glass; and 
cooling the the rmal treated PTR glass to g enerate gonnraiing nn a holograph ic 
optical component from the thermal treated PTR glas s for a visible region . 

Claim 14 (Currently amended). The method of claim 1 3, wherein the cooling step to 
generate of gen e ratin g the optical component includes the step of: 

generating the optical component from one of a lens or multi-lens objective, a 
combination of a prism or mirror with lenses, and a divergent/convergent beam 
splitter/combiner, 



PAGE 8/19 * RCVD AT 6/27/2006 4:02:34 PM [Eastern Daylight Time] * SVR:USPT0€FXRF-3/1 ' DNIS:2738300 * CSID:321 633 9322 * DURATION (mm-ss):05-06 



JUN-27-2006 TUE 04:24 PM BRIAN S STEINBERGER PA 



FAX NO. 321 633 9322 



Appl No, : 10/665,339 Atty. DK UCF-397CIP 

Claim 1 5 (Currently amended). An optical cl ement apparatus comprising: 

a photo sensitive refractivc_(PTR) glass having photosensitivity to visible light 
caused by UV exposure tocreat e color cente r s in the PTR glass, the PTR glass having 
t otal contaminat i on with iron and heavy metals below 5 parts per million : 

meam a visible light source for exposing the UV exposed PTR glass to Visible 
li fiht greater tha n approximately 10 MW/cm 2 to increase a refractive index in th ^PTR 
glass for non l inear bleaching of the color centers: 

means for thermal treating the UV and Visible light treated PTR glass to fabricate 
a hologram or a phase plate from the PTR glass for a visible region, the hologram ha ving 
ajKffiac tion efficiency up to approxima t ely 100% : and 

means for using the PTR glass as one of a re fractive and a diffractive volume 
holographic optical elemen t based on modulation of a refractive index and an increment 
of refr active index, respectively . 

Claim 16 (Currently amended). The opti cal elemen t apparatus of claim 15, wherein 
the UV exposure includes a range of approximately 280 nm to approximately 350 nm k 

Claim 1 7 (Currently amended). The optical c lement apparatus o f claim 16, wherein 
the UV exposure is approximately 325 nm. 
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Claim 1 8 (Currently amended). The epttefttetemeat apparatu sof claim 1 5, wherein 
the Visible light exposure includes a range of approximately 450 nm to approximately 
600 nm. 



Claim 19 (Currently amended). The optical olomont apparatus of claim 18, wherein 
the Visible light exposure is approximately 532 nm. 

Claim 20 (Currently amended). The op tical elem ent apparatus of claim 1 5, wherein 
the thermal treatment means includes a range of approximately 480 to approximately 
580°C for a period of from a few minutes to several hours appropriate for phase 
transformation. 



Claim 21 (Currently amended), The optical olomont apparatus of claim 15, wherein 
the holographic optical clement includes: a simple hologram having substantially planar 
surfaces of equal refractive index. 



Claim 22 (Currently amended). The optical cle ment; appa ratus of claim J 5, wherein 
the holographic optical clement includes: a complex hologram having substantially 
curved surfaces of equal refractive index. 



Claim 23 (Currently amended). A method of generating refractive optical elements 
from photo-thermo- refractive (PTR) glasses, comprising the steps of: 
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pr oviding a PTR g la ss having a total contamination with iron and heav y metals 
bel ow 5 parts per million; 

exposing PTR glass with a source of ionizing radiation fbrjLe ncration of color 
centers; 

exposing the UV exposed PTR glass with a high-power Visible light source for 
nonlinear partial bleaching of the color centers : 

thermal treating the U V and Visible light exposed PTR glass for spatial 
m odulation of a refractive index : and 

restoring a hologra m having up to approximately 100% diffraction efficiency 
from tho thermal treated PTR glass. 

Claim 24 (Original) The method of claim 23 wherein the source of ionizing radiation 
isaUV light source. 



Claim 25 (Currently amended). The method of claim 23, wherein the refractive 

optical elements are lenses, waveguides, waveguide anays a _a multiplexer, demultiplexer 

and a combinat io n multiplexer/demu ltiplexer mux/demux devices. ^3 
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